STEAM PLANT WITH COMPONENT EFFICIENCIES

A steam plant generates steam at 500 psia and 550°F. The condenser is maintained at a vacuum
pressure of 4.7 psi. Condensate is measured at 188°F at the condenser exit. The feed pump
circulates feed water at a rate of 200,000 lb/hr. The Higher Heating Value of the fuel is 18,500
Btu/lbm. The feed pump is 90% efficient. The turbine is 94% efficient. The boiler is 96% efficient.

Find: a) amount of condensate depression [°F] d) cycle thermal efficiency [%)]
b) pump work [Btu/lbm] e) steam plant net power [hp]
c) turbine work [Btu/lby] f) fuel mass flow rate {Ibm/hr]
T
Peow = 500 PS1A NOTE: (1) PT 3 |5 SUPERUEATED

BECAVUSE SSO°F EXCEEDS
Tsar = 467.01°F ® oD KIA
(2) PT | \S SUBCOOLED

23 24 Tear =46701°F
BECAUSE I8 °F 15 LESS
: : Peono = 10 FSHA THAN T_SAT = l93.2|°F

= 14, 7Ps1A - 4.77Ps1

.-

Tsar=193.21°F  4g 4\

. -]
a) AMOUNT OF CONDENSATE DEPRESSION (ie ANOUNT OF SUBCOOLING OF THE CONDENSATE)

Tougcco = Tzar (@ peonn) = T,

193.21°F - I88°F
[Tsupeco

I

5.21°F|
CALCOLATE ALl ENTHALPIES NEXT :

@ hi= he @T7=185°F) , NoTE: hi # he @ 0POA
hy = /56,02 gtx/tgm_, ) = V£ @ 188°F = 016559 AY/LEm

@ hzs=hrwp = h+vilpa-p) i = 15603+ (016557500 - IO} H~)

. hzg - h -
@ ’ﬂ’ = "Tf‘:‘;"'_' = ‘qo = % % ’nz = ’57»70 Ba‘-/w““_w

@ hs= h@ 500 KM, SS0°F (TABLE3)
ha = 12670 Bl /l8m , Sz (MBLE 3) = |.5284 Bb/iBm"R

@) sep): Sz =S4 = Se+rus(Sh) NOTE : S¢ Anp Sfy FeoM TABLE 2 @ O PSIA
1.5284 = . 2830 + (X4 )1, 5043)
Xag = . 8275 -
STEP2: hist = he + s Lhey) noTE! e Ao hiy FRoM TABLE 2 @ 1O PSIA

= 161.26 + (82750(4€2.1)

= ..___..._.__—--v—h-3 s h‘ 1267.0 h .
@ Ne ha - h4s 94 = m"t => h4 =905 Btw/igm




b) PUMP WORK , Wp '
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